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ABSTRACT

Milk is a highly nutritious liquid produced by the mammary glands of cows, serving
as a crucial food source for a significant portion of the population. Therefore,
ensuring its quality and safety is essential. The purpose of this study is to evaluate
the Plate Count and Somatic Cell Count of raw milk from community expansion tanks
in the state of Alagoas. For the research, 160 milk samples were collected from
mammary quarters in the months of January, February, May, and August 2013,
across 23 municipalities covering the three mesoregions of the state of Alagoas. The
samples were sent in appropriate containers to the Milk Quality Network Laboratory
for Somatic Cell Count (SCC) and Plate Count (PC) analysis. After analysis, it was
found that 79.4% (127/160) of the samples met the criteria established by legislation
for SCC, while 20.6% (33/160) did not. For PC, 100% (160/160) of the samples were
non-compliant with the limits set by legislation. The study highlighted a higher
percentage of samples outside the SCC standard in August and the PC with the
highest percentage of non-compliance occurring in May. The average SCC and PC
for the studied regions showed a significant difference in SCC mean (748,235.3
cells/mL) in the East region, with no significant difference in PC, having the lowest
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mean (1,853,029.4 CFU/mL) compared to other regions. It was noted that 12.5% of
the samples had a fat measurement outside the allowed range, total proteins ranged
from 2.4 to 3.86 (g/100g), and the amount of lactose ranged from 3.42 to 5.42
(9/100g). Thus, it can be concluded that all samples were non-compliant with
legislation for PC, particularly in the eastern region of the state, indicating issues with
the milk extraction, preservation, or cooling process. Implementation of corrective
and educational measures is suggested to improve the quality of the product.

Keywords: Animal Production, Mammary Gland Health, Food Safety.

1. INTRODUCTION

In Brazil, milk is considered of great importance in the agricultural sector,
representing a significant factor in job creation and essential income distribution in
Brazilian agriculture through the production of small properties. It is necessary for
this sector to become sustainable and profitable to meet the quality standards
required for the production of refrigerated raw milk (Stréher; Santos Junior; Salazar,
2023).

As a result, the market is becoming increasingly competitive, and one of the major
challenges for the consolidation and development of the dairy industry in Brazil, as
well as related to remuneration for the milk production chain, is the hygienic-sanitary
quality of the raw material concerning high Plate Count (PC) and Somatic Cell Count
(SCC) (Carneiro; Sousa; Ribeiro, 2023).

The Plate Count (PC) of refrigerated raw milk is a technique recognized by the
International Dairy Federation (IDF). Thus, it is an essential analysis to identify
deteriorating bacteria in raw milk, where a healthy mammary gland has an average
PC that can vary from 100 to 43,000 CFU/mL (Mesquita et al., 2018).

One of the parameters for evaluating the microbiological quality of milk is the
Somatic Cell Count (SCC), which can be elevated in cases of mastitis, a common

inflammation in dairy farming that affects the mammary gland and can also cause
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other changes in the composition of milk, such as fat, protein, and lactose, leading
to a reduction in these components (Domenico et al., 2023).

Currently, the Ministério da Agricultura, Pecuaria e Abastecimento (MAPA) has
established Normative Instructions No. 76 and No. 77 that guide the quality of milk,
setting a maximum limit for Plate Count (PC) and Somatic Cell Count (SCC)
parameters. There are no deadlines and increasing quality requirements, as in
previous regulations (Brazil, 2018a; Brazil, 2018b). Thus, MAPA expects that more
solid foundations will be created for a progressive evolution towards improving the
quality of milk in the country (Silva et al., 2023). Therefore, the purpose of this study
is to evaluate the Plate Count and Somatic Cell Count of raw milk from community

expansion tanks in the state of Alagoas.

2. METHODOLOGY

160 milk samples were collected between January and August 2013, in the months
of January, February, May, and August. All samples originated from expansion tanks
of a dairy cooperative in Alagoas, encompassing 23 municipalities belonging to the
three mesoregions of the state (Agreste Alagoano, Leste Alagoano, and Sertéao
Alagoano), with Agreste Alagoano having the highest number of research
municipalities, and the largest quantity of samples coming from the eastern region
of the state. For SCC analyses, samples were placed in bottles containing the
preservative Bronopol® (2-bromo-2-nitropropane-1,3-diol), and for PC analyses, the
preservative azidiol was used. Samples were transported under refrigeration for
analysis at the laboratory of the Brazilian Milk Quality Network (RBQL) located at the
Federal Rural University of Pernambuco. SCC analysis utilized the electronic
equipment SomaScope — MK2 using the flow cytometry method according to ISO
13366-2 (IDF 148-2) calibrated to 1ISO 13366-1 (IDF 148-1). PC analysis was
performed using the BactoCount IBC equipment, which also employs flow cytometry,
with conversion to standard plate count anchored to the reference method ISO 4833-
1 according to ISO 21187 (IDF 196).
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The results obtained in the study were statistically tabulated using descriptive
statistics, including relative and absolute frequencies, means, and standard
deviations. Concerning the evaluation of the association between the investigated
findings and the context of the collections, a univariate inquiry was conducted using
the Chi-square test. To compare the findings regarding Somatic Cell Count (SCC)
and Plate Count (PC) in relation to regions and months, the Tukey test was
employed (Sampaio, 1998). Statistical calculations were performed using the SPSS

for Windows program, version 19.0 — Statistical Package for the Social Sciences.

3. RESULTS AND DISCUSSION

In the study, it was elucidated that only 20.6% (33/160) of the analyzed samples
were outside the standard established by legislation for SCC, and 32.5% (52/160) of
the samples were in compliance with the legislation for PC, while 67.5% (108/160)

were non-compliant (Table 1).

According to the current Normative Instruction No. 76 of November 26, 2018, the
established limit for Somatic Cell Count is 500,000 cells/mL, and for Plate Count, it
is 300,000 CFU/mL (Brazil, 2018) (Table 1).
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Table 1 — Results of the parameters analyzed in milk samples from expansion tanks from properties
in the state of Alagoas, 2013

MONTH TOTAL Value
VARIABLES jJanuary February May August P

N Positives N Positives N Positives N Positives N Positives

PC/mL

< 300000 40 19(47,5%) 40 17(42,5%) 40 6(15,0%) 40 10 (25,0%) 160 52 (32,5%)
34 108 0,006*
> 300000 40 21(52,5%) 40 23(57,5%) 40 (85,0%) 40 30(75,0%) 160 (67,5%)

SCC/mL

< 500000 40 37(92,5%) 40 35(87,5%) 40 0,007*
11

> 500000 40 3(7.5%) 40 5(12,5%) (27.5%) 40 14(35.0%) 160 33 (20.6%)

4029 127 o

(72,5%) 40 26 (65,0%) 160 (79,4%)
N - Samples; PC - Plate Count; SCC - Somatic Cell Count; * Significant association

Source: Authors, 2023.

High Somatic Cell Counts reflect the occurrence of mastitis in the herd, and despite
producers claiming that there were no cases of mastitis during the research, the

results obtained suggest the occurrence of this condition in the herd.

Therefore, SCC is used as a parameter for milk quality and mastitis prevention. In a
comparative study of milk quality in the state of Minas Gerais by Carneiro; Sousa,
and Ribeiro (2023), they found SCC values ranging from 130,000 cells/mL to
707,000 cells/mL on quarterly averages. Thus, a high SCC in a cow's milk probably
indicates that in at least one quarter of the udder, there was bacterial invasion,
causing inflammation and mastitis occurrence. This is because somatic cells are the
animal's defense blood cells that move to the udder, resulting in a production
decrease (Oliveira et al., 2019).

According to Rodrigues et al. (2023), in their study on Dairy Cattle Management for
the Production of Refrigerated Raw Milk, other factors can also contribute to milk
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quality and the absence of microbiological contamination, highlighting the triad of

reproductive, nutritional, and sanitary management of the herd.

The results obtained in the analysis of samples outside the standards for SCC were
higher during the month of August, and this fact can be attributed to the rainy season,
which is associated with a higher incidence of mastitis. The average SCC in that
month was 801,300 cells/mL, and there was a significant difference compared to
other months (Table 2).

Table 2 — Comparison between the averages of SCC and PC values concerning the studied months

VARIABLES
MONTH N

SCC/mL PC/mL
January 40 346775,0 +£201502,9b 1774525,0 £ 2148730,1*
February 40 470475,0 + 447893,8b 1842900,0 + 2064465,0a
May 40 488875,0 &+ 258240,0b 2669275,0 £2256275,1a
August 40 801300,0 + 875922.4* 1597050,0 + 1428409,0a
Total 160 526856,2 + 540.354,4 1970937,5 +2.024.527,0

Different letters in the same column indicate a statistical difference (P<0,05)

Source: Authors, 2023.

The Somatic Cell Count (SCC) indicates the health status of the mammary gland,
reflecting events when there is a bacterial infection or inflammatory process affecting
the mammary tissue. The number of SCC inevitably increases in milk due to the
migration of white blood cells to protect the mammary gland against bacterial
challenges. Therefore, reducing SCC is more complex in the medium and long term
(Felipus et al., 2023).

The Plate Count should be a maximum of 300,000 CFU/mL, and the results obtained
in the research showed that the comparisons between the averages of PC values
were all outside the standard. There was a focus on the highest percentage of non-
compliance occurring in May, which may be related to water scarcity in some areas
due to drought, contributing to an average PC of 2,669,275 CFU/mL, the highest
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compared to other months. Another important factor is the water source used for
equipment and utensil cleaning, especially in drought-affected areas, where water
was observed being used for animal consumption and facility cleaning. This situation
can lead to significant contamination by microorganisms such as coliforms, directly

compromising the quality of the raw material.

The results of the average SCC and PC by the studied region showed a significant
difference in the SCC mean in the eastern region of the state compared to the others,
with a value of 748,235.3 cells/mL (Table 3).

Table 3 — Comparison between the averages of SCC and PC values concerning the studied regions

VARIABLES
REGIONS N

SCC/mL PC/mL
Agreste 52 382346,1 +201402,2b 2067134,6 + 2014683,6*
East 68 748235,3 £ 746676,9* 1853029,4 + 235454,2°
Backwoods 40 338375,0 £ 172669,1b 2046325,0 +£2209860,3*
Total 160 526856,2 + 540.354,4 1970937,5 + 2024527,0

Different letters in the same column indicate a statistical difference (P<0,05)

Source: Authors, 2023.

All PC values in the studied regions showed non-compliance with Normative
Instructions No. 76 and 77, which address the stages of refrigerated raw milk
production and were implemented nationwide in 2019. The eastern region had the
lowest PC average of 1,853,029.4 CFU/mL, but there was no significant difference
between the other values. The characteristics of the mesoregions of the state of
Alagoas reflect favorability for rainfall in the eastern region, while the agreste and
sertdo regions are characterized by less rainfall and more droughts. The high PC
observed in these regions may be influenced by drought, where many tanks faced
difficulties in water supply, compromising the effectiveness of the cleaning and

sanitation process.
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The increase in PC can be caused by the proliferation of bacteria from improper
cleaning of milking equipment, leading to the formation of biofilms that increase milk
contamination with resistant and deteriorating bacteria (Dias et al., 2020). Thus, we
can relate that PC is a direct measure of milk contamination, while SCC is an indirect

measure of inflammation or infection of the mammary gland (Bozo et al., 2013).

According to Miller (2021), milk quality is evaluated through physicochemical
parameters, the absence or presence of chemical residues, milk obtaining and
storage conditions, as well as milk composition, analyzing the percentage of fat,
protein, and lactose.

Regarding the composition of refrigerated raw milk, physicochemical parameters
must comply with IN 76, which establishes the minimum value of fat content as
3.09/100g. In this study, the values ranged from 2.74 to 5.89 (g/100g). Regarding
the amount of lactose in the milk, the measured values ranged from 3.42 to 5.42
(g/100g), with an average of 4.1 (g/100g), where the minimum content of anhydrous
lactose recommended in IN 76 is 4.39/100g. In terms of protein analysis in this study,
the values ranged between 2.4 to 3.86 (g/100g), where the minimum content
recommended by IN 76 for total protein is 2.99/100g. Thus, only 12.5% (20/160) of
the samples were outside the minimum value for the allowed physicochemical

parameters.

4. CONCLUSION

In conclusion, this study reveals that the highest percentage of samples was outside
the limits established by Normative Instructions No. 76 and 77, which address the
stages of refrigerated raw milk production. The averages found were high, especially
in the eastern region of the state, indicating hygienic failures in milk obtaining,
handling, or cooling. Thus, the implementation of corrective and educational
measures across the entire dairy production chain is recommended to promote and

ensure a better-quality product.
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